Introduction
and Batini (2002) distinguish three different concepts of inflation persistence. The first of these relates to positive serial correlation in inflation, and is the least interesting from the economic point of view. The others refer, respectively, to lags between systematic and unsystematic policy changes and inflation responses. Here the crucial feature is the speed of adjustment of inflation, and that is indeed what one wishes to highlight with the notion of persistence in inflation. Willis (2003) defines persistence as the speed at which inflation returns to its baseline after a shock. Marques (2004) adapts Willis' definition slightly to argue that persistence is in fact the speed at which inflation converges to an equilibrium after a shock.
The key issue being speed of adjustment, it becomes evident why inflation persistence is a concern among economists and central bankers. As argued by Kool and Lammertsma (2003) , a high level of inflation persistence increases the costs of disinflation, and ultimately endangers the disinflation process (namely from the political point of view, due to the social costs associated with the time length of the sacrifice ratio). If the creation of the European Monetary Union (EMU) makes it so that this is hardly a concern for Euro Area countries, where the experience of convergence with the German inflation rate has already taken place, the question is of central importance for the new European Union (EU) countries. Indeed, countries like Poland, Hungary or the Czech Republic recently had levels of inflation that were higher than the one in the Eurozone.
Access to the EMU will be possible only once sufficient inflation convergence has been achieved. In that sense, for this particular set of countries, the degree of inflation persistence is still something to worry about. This paper is organized as follows. Section 2 discusses briefly the economics of inflation persistence. Section 3 presents several scalar measures of persistence. Section 4 overviews the literature on the new impulse saturation break test used in this paper.
Section 5 describes the data. Section 6 reports the results of applying the impulse saturation break test and the Bai-Perron test to the data. A comparison with existing results using other break detection methods is outlined. Section 7 discusses modelling this series and persistence assessment. Section 8 concludes.
The Economics of Inflation Persistence
It is common in the macroeconomics literature on inflation persistence to refer to the models by Taylor (1979 Taylor ( , 1980 , Calvo (1983) and Fuhrer and Moore (1995) .
Notwithstanding, the implications of these models are rather different, as far as persistence in inflation is concerned. Taylor (1979 Taylor ( , 1980 considered an economy where wage negotiation is such that half the contracts are revised in one period and the other half in the other period. Hence, his framework is one where wage bargains take place over two periods. In every two periods all contracts are negotiated. It can be shown that this specification leads to price inertia, but not necessarily to inflation inertia. Calvo (1983) formalizes a different setting, where it is assumed that firms adjust their prices infrequently. Opportunities to adjust prices arrive as a Poisson process. Hence, the interval between price changes for a given firm is a random variable.
Although the inflation equations in the Calvo and in the Taylor model look similar, Kiley (2000) has highlighted a fundamental difference between the two settings. Whilst in the Taylor model, no wage remains fixed for more than two periods, the probabilistic structure built in the Calvo model allows for many prices to remain unchanged for an indefinite number of periods. Hence, Calvo's model implies a higher degree of inflation persistence than Taylor's model. Fuhrer and Moore's (1995) model of the inflation process assumes that, at each moment in time, agents take two factors into wage negotiations: on the one hand, they attempt to achieve a current real wage contract equal to the expected average of the real contract over its two periods. On the other, agents may deviate from this expected average taking into account the business cycle. This backward looking component leads to a degree of sluggishness in Fuhrer and Moore's (1995) inflation equation, that amounts to a certain inflation inertia or persistence. In conclusion, from the theoretical point of view, it is important to distinguish whether a model implies price persistence or inflation persistence.
On the empirical side, evidence has been put forth in order to claim that, at least for the US economy, inflation would be highly persistent, approaching a random walk process: Pivetta and Reis (2004) argue they cannot reject the null of a unit root for US inflation. Furthermore, they claim that the conclusions of Cogley and Sargent (2001) , with respect to different persistence regimes in the US, are false: not only is inflation persistent, but also it has been persistent for a long period of time. Stock (2001) also argues in favour of the high persistence of US inflation. On the other hand, Taylor (2000) and Brainard and Perry (2000) claim that inflation persistence has been high, in the US, until the late 70s, when it began to experience a gradual decline.
The study by Pivetta and Reis (2004) has raised serious concerns in other countries, and eventually lead to the joint effort of central banks, the ECB, the Federal Reserve and a number of academics, within the framework of the Inflation Persistence Network (IPN), in order to properly assess persistence in OECD economies. The general conclusion of this plethora of studies was that inflation was not persistent in these countries, and eventual findings of unit roots in inflation series were due to neglected structural breaks (see Perron (1989 Perron ( , 1990 and Hendry and Neale (1991) ). Once those breaks were taken into account, most of the conclusions in favour of persistence vanished (see, inter alia, Levin and Piger (2004) , Bilke (2004) , Corvoisier and Mojon (2004) , etc.).
Notwithstanding, the conclusions of these studies seem to be highly dependent on the particular break testing method chosen (namely with respect to the break dates estimates and to the number of breaks found). The properties of the break tests used (most commonly sequential break tests like Bai and Perron (1998) and Altissimo and Corradi (2003) ) are such that possibly make them inadequate for studies with small samples and high serial correlation (see Bilke (2004) and Vogelsang (1999) ). The need to estimate the variance with nonparametric techniques requires a high trimming factor, implying that even fewer observations are available for break date estimation. This in turn artificially reduces the number of admissible breaks, as the trimming factor imposes a minimum regime length (see Bai and Perron (2003a) for a discussion). The alternative of lowering the trimming factor, albeit raising the available observations for estimating the break date, is prone to inducing biased variance estimates as few observations are used in the kernel, which in turn might lead to biased estimates of the break dates.
In conclusion, the empirical studies do not seem to provide a solid foundation on which to build a claim with respect to inflation persistence, neither in the US nor, more generally, in most OECD economies. More empirical research, using possibly other break detection methods, seem to be fundamental for this debate.
Following Marques (2004) , there are two main approaches to assess inflation persistence. One is based on univariate models, generally of the autoregressive form AR(p). In these models, shocks to inflation are unidentified and one possible scalar measure for persistence is the sum of the autoregressive coefficients for all included lags (as suggested by Andrews and Chen (1994) ). The other is based on structural multivariate models of inflation, with causal factors: shocks to inflation would not come from the white noise term in the AR(p), but rather from the variables that are thought to explain inflation.
Most of the literature, and indeed also this paper, focus on univariate models of inflation.
We shall use the sum of the autoregressive coefficients as our measure of persistence (for a critique of other measures, like the largest autoregressive root, the spectrum at zero frequency and the "half life", see Marques (2004) ).
Impulse Saturation Break Tests
A key recent development in testing for breaks at unknown dates, both in the mean and in the variance, is the result of the impulse saturation algorithm developed by Hendry, Johansen and Santos (2005) . Although the baseline paper does not address the issue of break testing, but rather a model selection problem, the method has been extended to break testing in Santos (2006a, 2006b ) and in Santos (2006). show that it is possible to include from the outset as many impulse indicator variables as observations in an econometric model (in feasible subsets of, say, T/2). The first set of indicators is included for the first half of the sample, and the significant ones are stored. Then, the other half is examined. Under the null hypothesis that no indicator matters, the authors show that, on average, only αT indicators are retained per regression, where α is the significance level, matching the binomial argument exactly. Hence, for small α, there is no evidence of overfitting, in spite of starting the analysis with a very large General Unrestricted Model (GUM). The authors also show that this result is independent of the sample split used (eg. it would also hold for T/3, T/4, etc). The post-selection asymptotic distribution of the mean and variance in a location-scale model with IID errors is derived, and extensive Monte Carlo simulations support the results. Hendry and Santos (2006a) show that the procedure can be extended to a number of dynamic models (namely autoregressive processes, both stationary and with unit roots).
Under the alternative, there are breaks in the mean or in the variance. Hendry and Santos (2006b) and Santos (2006) show that the impulse saturation procedure has good power to detect such shifts, both in static and in dynamic models: empirical rejection frequencies of the null are high for the indicators covering the break period, and very low for the remaining indicators; derivation of the non-centralities of the t-tests used for retention/deletion of indicators confirm that those depend on the magnitude of the shift occurred alone. These results were fundamental to a class of other theory developments as, say, the new super exogeneity tests suggested in Hendry and Santos (2006c) .
Important properties of the new break test are the possibility of using it in models with lagged dependent variables (something that is not always true for the Bai-Perron test, as discussed in Bai and Perron (2003a) , in the example using the Garcia and Perron (1996) US real interest rate), and the fact that the power of the test does not depend on the degree of serial correlation in the data. This is a crucial result, as it implies that the impulse saturation test does not need a trimming factor, making it more suitable for small samples. Nonetheless, a minimum regime length still has to be defined in order to avoid confusing breaks with outliers (this shall be discussed in the next section).
In this paper we provide the first empirical application of the new impulse saturation break test. Results are confronted with those obtained applying the Bai and Perron (1998) test (which is specific-to-general in nature, whilst impulse saturation is clearly general-to-specific). Both sets of conclusions are then confronted with the existing literature results with respect to French inflation persistence.
Data
In order to assess inflation persistence in France, we have looked at the data used by Levin and Piger (2004) .
Testing for a Break in the Mean with Bai-Perron and Impulse

Saturation
Impulse Saturation Break Test Results
As described in section 4, the impulse saturation break test considers adding 78
indicators to the econometric model representing French CPI inflation. We chose to do so in subsets of T/2, that is, adding first 39 impulse indicators matching each of the first 39 observations and storing the statistically significant ones; then adding the remaining 39 indicators. This is to say that in each of two steps 39 indicators were added to the location-scale model given by (1):
where π t is inflation at time t, µ is a constant and η t is an error. There might seem to exist a contradiction between impulse saturating (1) Following the discussion in section 4, we shall postulate a minimum length of consecutive significant dummies of the same sign and magnitude for a regime to be well defined. On the one hand, comparability of our results with those using Bai and Perron's (1998) (1), and the construction of step indicators (which are basically indices (see where all observations carry equal weights). This mapping of regimes into some indices was possible here after the analysis of the impulses' estimated individual coefficients (see figure 2) . The conditions for the mapping to be possible are that, within each regime, all indicators' estimated coefficients have the same sign and similar magnitudes, as discussed in and in Santos (2003) . The analysis of figure 2 shows that all indicators' coefficients in the 1984Q1-1993Q1 period have the same sign, and that most estimated coefficients oscillate around a medium value of 3. Clearly, there are some lower ones, but we could foresee that from figure 1,
given the existence of a few insignificant indicators in the period. Furthermore, there are some higher ones at the beginning of the sample but not in a meaningful number. Hence, we choose to build a step indicator referring to this period (clearly it entails some misThese examples highlight the need to define a minimum regime length. 3 Not reproduced here for space considerations, but available upon request. specification in the index, but this has been dealt with, at the econometric theory level, in ).
<insert figure 2 here>
Furthermore, the 1996Q2-2001Q1 regime is also well behaved with all indicators with the same sign, and very similar magnitudes. The same happens for the period 2001Q1-2003Q2, although to a less clear extent. We also create these two step dummies.
Bai-Perron Break Test Results
With respect to the Bai and Perron (1998) test, we need to bear in mind the approach used in Bai and Perron (2003a) with respect to testing for breaks in Garcia and Perron's (1996) US real interest rate data (a location-scale model was used to test for a break in the mean, due to the assumption of no lagged dependent variables in the Bai and Perron 
Moreover, to apply the Bai-Perron test we need to choose a trimming factor
where h is the minimum regime length, which is dependent on heterogeneity and correlation of the data, and on the sample size (see discussion in Bai and Perron (2000 , 2003a , 2003b Bai and Perron (1998) . Our choice reflects precisely the serial correlation in the data: allowing for regimes with more observations in order to improve the estimate of the variance. number of breaks of M = 4 (that is a maximum of five regimes). Bai and Perron (2003a) recommend the default use of M = 5. However, given the small sample size we are dealing with, this would force us to reduce the trimming factor, obtaining more imprecise nonparametric variance estimates. 6 The Ox codes used in this paper were written with the invaluable help of Jack Luchetti and are available upon request. The confidence intervals are not symmetric around the break date point estimate, but that was to be expected, since it was suggested in Bai and Perron (2003a) as a property of their method.
From table (6), the first break date is imprecisely estimated: the confidence interval is wide at both confidence levels considered. The break date of 1993Q2 is estimated with high precision, as the confidence intervals are narrow. The same comment broadly applies to 1996Q2. On the other hand, the final break date has wider confidence intervals, although not as wide as the ones in the first break date picked up. It is interesting to notice that the break dates identified with higher precision are precisely the ones also picked up by the impulse saturation method.
In spite of the fact that the minimization of sums of squared residuals in the Bai-Perron method would lead to similar estimates to the impulse saturation break test, some of the break dates in Bai-Perron are not statistically significant when their specific-to-general break testing device is applied, by means of using the ) | 1 ( sup l l F T + statistic, for l ranging from 1 to 3. ) 1 | 2 ( sup T F is significant, even at the 0.01 significance level. So there is statistical evidence to confirm the existence of at least two breaks. However,
F is smaller than any critical value at any significance level considered, leading us not to reject the hypothesis of 2 breaks versus the alternative of 3 breaks. The specificic-to-general nature of the procedure leads us to stop the search here. In conclusion, we will claim that the Bai-Perron method suggests two break dates: 1987Q1
and 1993Q2, identifying three regimes in the data.
Comparison with other studies
We shall refer to other empirical studies that have looked at breaks in French CPI inflation in the 1980s and 1990s. Using a test for a single break date, Gadzinski and Orlandi (2003) have concluded that there exists one break in the 1990s: in 1992Q2. In a different approach, using Bai and Perron's (1998) Furthermore, we are unaware of any studies of breaks in French CPI inflation in the eighties that would conclude for a break in 1987Q1. In fact, most studies comprise the entire 1980s and hence typically find a break date in the early-mid sample. So the issue of the first regime remains open to dispute.
Given this overview of the literature, it is fair to say that the break date in the early 1990s (1993Q2 both in the impulse saturation break test and in Bai-Perron) is in line with the mainstream results found by Rapach and Wohar (2002), Benati (2003) and Levin and Piger (2004) .
The economic interpretation of the breaks we found is easy even for the second half of the sample (the same being said for Bai-Perron break dates estimates). The 1996Q3-2001Q1 regime experiences the lowest average inflation rate across the sample. This is due to anticipated effects of the EMU creation, namely convergence of interest rates and inflation rates with the German ones. Moreover, the higher average inflation after 2001Q2 might reflect the heavy depreciation of the EURO-USD exchange rate experienced in the early stages of the EURO.
Adding to this, finding a break in 1993Q2 strikes us as being reasonable as the early 1990s were an important landmark for many countries as far as a decrease in mean inflation is concerned. Corvoisier and Mojon (2004) put forth two main reasons for this:
the spread of inflation targeting and, for the relevant countries, the beginning of the nominal convergence process foreseen in the Maastricht treaty. The authors claim this break in the early 90s is almost a stylized fact across OECD economies.
In conclusion, results seem to point in the direction that the impulse saturation break test is leading to similar conclusions as the mainstream literature, while, at the same time, it is providing economically meaningful break dates.
Modelling Inflation Dynamics
Using Impulse Saturation
Following the branch of work in the inflation persistence literature that we are trying to pursue, we shall now progress to build a univariate inflation model of the autoregressive type. Our novelty relative to the previous existing papers will be to use an automatic general-to-specific (GETS) strategy. In fact, we use PcGets 1.15 7 (Hendry and Krolzig, 2003) to build a congruent model of inflation, where the GUM contains eight lags of inflation, and the three step dummies we have come to conclude from the impulse saturation breakpoint procedure that should be relevant. In the final model, only the constant, one and three lags of inflation and two of the step dummies were retained From the output of the test summary reported in table (7), a congruent representation for inflation dynamics over the sample period has been achieved. Indeed, only the RESET test would pose some problems, but these would vanish if one was willing to work with a 0.05 significance level. Furthermore, given that in this class of problems, inflation is modelled in a univariate setting (without any structural causal variables), it does not seem surprising that any eventual problem should come through the RESET test. We have not reported here the conclusions for Hansen's (1992) 
<insert table 8>
Finally, figure 3 suggests that the residuals from model (2) are displaying a white noise type of behaviour, whilst figure 4 shows the proximity between actual and fitted values.
<insert figure 3 about here> <insert figure 4 about here>
In conclusion, the impulse saturation approach has provided us with relevant step dummies that once included in the GUM for the inflation equation, allowed the construction of a final congruent model, in a general-to-specific way. It should be added that our point estimate for persistence, over the sample period, in French CPI inflation is of about 0.5. This is lower than the value Levin and Piger (2004) found for the same period (0.77), when a Bayesian break detection procedure was employed and a single break date was used (1993Q2). The inclusion of the step indicators is crucial to rule out persistence. In fact, if (2) was to be estimated without the step dummies but including the relevant lags and the constant, the Likelihood Ratio (LR) test for the null of the existence of a unit root would yield an observed statistic of 6.197, which would be smaller than the relevant 95% quantile of the Dickey-Fuller type II distribution:
hence not rejecting the null of a unit root (see Perron (1989 Perron ( , 1990 and Hendry and Neale (1991) (AR 1-5 and RESET). The conclusion seems to be that although we achieve a congruent representation for inflation dynamics in France when using the impulse saturation break detection device, this does not happen when the BaiPerron break date estimates are used in this setting.
Conclusion
In this paper we have developed a first empirical application of the new impulse saturation break test. We have concluded, that for this sample, it performs better than the Bai and Perron (1998) test. Problems with the Bai-Perron test had already been anticipated in a few studies (e.g. Prodan, 2003) , mainly in finite samples with high serial correlation.
We have used the impulse saturation break test in the context of searching for a break in the mean of French CPI inflation series. Finding such breaks is shown to be fundamental to preclude spurious unit root findings. This result is clearly in line with other literature claims that have not used the same break testing procedure, nor a GETS modelling strategy.
Using the break dates suggested by the new test we are capable of finding a congruent representation for inflation dynamics in France, over the sample period. The same is not true if the Bai-Perron break dates' estimates were to be used. 1986:3-2000:4 1986:3-2000:4 1992:3-1993:4 1992:2-1994:1 1995:4-1996:4 1995:3-1997:1 1998:2-2000:3 1997:2-2000:4 
